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0EPA30BAHHE nEPHTPO<DHHECKOM MEMEPAHBI B KHIIIEHHHKE 
CULICOIDES PUNCTATUS (DIPTERA: CERATOPOGONIDAE) 

© C. A. <[>HJlHMOHOBa 

MeTOiiaMH CBeTOBOH H 3JieKTp0HH0M MMKpOCKOnMM MCCJieaOBaHO (J)OpMMpOBaHMe ne- 
pMTpo(J)MMecKOH MeMOpaHbi (nM) npM nepeBapMBaHMM nopmm kpobm caMKaMM MOKpeuoB 
Culicoides punctatus (Mg.). OopMMpoBaHMe 11M npoMCxoaMT TOJibKO b 3aaHeM nacTM cpe/i- 
Hen KMiiiKH h 3aHHMaeT 66jibmyjo nacTb nMmeBapMTejibHoro UMKjia. npexuriecTBeHHMKM 
11M He oc})opMJieHbi b rpaHyjibi. Hx Maiepnaji oxaejineTCH Henocpe^CTBeHHO ot noBepx- 
hoctm MHKpoBopcHHOK snMTejiMajibHbix KjieTOK b BMae aMopcJ)Horo m CTpyKTypMpoBaH- 
Horo KOMnoHeHTOB. 06be^MHeHMe KOMnoHeHTOB m OKOHnaiejibHoe OopMMpoBaHMe 11M 
npoMexo^HT b nojiocTH kmuikm m npw ynacTMM ee co^epxMMoro. 06cyxaaK)TCH cxo^ctbo m 
pa3JiMHMH yjibTpacTpyKTypbi m aMHaMMKM CMHTe3a FIM y pa3Hbix rpynn KpoBOCOcymnx 
XlByKpblJIbIX. 


HecMOTpn Ha HHTeHCHBHbie h MHorocTopOHHHe Hccjie/iOBaHHH, Ha3HaneHHe 
nepHTpo(J)HHecKOH MeM6paHbi HaceKOMbix jx o chx nop He y/iaeTCfl onpe^ejiHTb 
OZlH03HaHHO. ripe^JIOXeHHbie 06l>flCHeHHfl CBO^HTCM K CJie^yK)mHM OCHOBHbIM 
nojioxeHHHM (Lehane, 1997): 1) nepHTpo(J)HHecKaH MeM6paHa ocymecTBJineT 
MexaHHHecKyio 3amnTy KHiiieHHoro anHTejiHn; 2) 0Ha npe^OTBpamaeT npoHHK- 
HOBeHne b nojiocTb Tejia HaceKOMoro BceB03M0>KHbix MHKpoopraHH3MOB, coziep- 
xamnxcH b nnme; 3) o6Hapy>KeHHe b cociaBe 11M paaa 4)epMeHTOB npezmojia- 
raeT ee ynacTHe b npouecce nHmeBapeHHM b KanecTBe KOMnoHeHTa, pa3£e;uno- 
mero b npocTpaHCTBe nocjie^oBaTejibHbie CTaann pacmenjieHHH KOMnoHeHTOB 
nnmH (Terra et al., 1979). O^HaKO hh o^Ha H3 npeanojiaraeMbix (j)yHKu,HH 11M 
He HMeeT, no-BM^uiMOMy, yHHBepcajibHoro xapaKTepa. HanOojiee mpkhm npn- 
MepoM, Ha Ham B3rjum, HBjineTCH tot cf)aKT, hto I1M nojiHOCTbK) OTcyTCTByeT 
y uejioro pn^a HaceKOMbix, hto He MemaeT HopMajibHOMy (j)yHKUHOHHpOBaHHK) 
KHmeHHHKa y hx npe^CTaBHTejien (Billingsley, 1990; Lehane, 1997). Hanpanni- 
BaeTCH npe^nojioxeHne, hto nepHTpocjDHHecKaH MeMOpaHa h cxo^Hbie c Hew 
o6pa30BaHHH, nojiyHHBmHe b JiHTepaType HanMeHOBaHne nepHTpocjmnecKoro 
MaTpHKca (Peters, 1969), MoryT HMeTb HecKOJibKo pa3Hbie (J)yHKUHH b pa3Hbix 
rpynnax 6ecno3BOHOHHbix, TaK hto y Ka>K£oro KOHKpeTHoro BH^a o^Ha H3 nepe- 
HHCJieHHblX (J)yHKUHM MO)KeT .ZtOMHHHpOBaTb, a KaKHe-TO OTCyTCTBOBaTb COBCeM. 

H3BecTHO, hto I1M HaceKOMbix xapaKTepH3yeTCH 3HanHTe;ibHbiM pa3Hoo6pa- 
3neM Mop(J)OJiorHH, KOTopan b 6ojibmen CTeneHH onpe^ejmeTCH CHCTeMaTHHe- 
ckhm nojioxeHHeM rpynnbi, HexejiH nnmeBOH cneuHajnoauHen ee npe^craBH- 
Tejieii (Peters, 1969). B oTHomeHHH HaceKOMbix—reMaTO(J)aroB uccjie^OBaHne 
FIM HMeeT oco6oe 3HaneHHe, TaK KaK 66jibinaH nacTb hx hbjihctch nepeHocHH- 
KaMH pa3J!HHHbIX 3a60JieBaHHH ^KHBOTHblX H HeJIOBeKa. B CBH3H C 3THM HaKon- 
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jieHo 3HaHHTejibHoe hhcjio pa6oT, nocBnmeHHbix pa3HbiM acneKTaM Mop(j)OJio- 
thh, 6hoxhmhh h (|)H3HOJiorHH F1M y KOMapOB, cjienHeM, KpoBOCOcymnx Myx, 
KjionoB h MomeK (Billingsley, 1990; Lehane, 1997). ripn 3 tom coBepmeHHO ot- 
cyTCTByioT pa6oTbi, paccMaTpHBaiomHe CTpoeHne I1M y KpoBOCOcymnx MOKpe- 
uob (ceM. Ceratopogonidae) — HanSojiee zzpeBHnx npezzcTaBHTejien zjByKpbuibix. 
E^MHCTBeHHaH padoTa, nocBHmeHHan 3T0My Bonpocy, hbjihctch SKcnepnMeH- 
TajibHOM h He 3aTparaBaeT tohkoh opraHH3auHH h cnoco6a (J)opMHpOBaHHH FIM 
MOKpeuoB (Sieburth et al., 1991). AHajiH3Hpyn B3aHMOzzencTBHe C. nubeculosus 
c BnpycoM—B036y^HTejieM 6ojie3HH CHHero H3biKa y KpynHoro poraToro CKOTa, 
aBTOpbl npHXO^HT K BbIBOay, HTO nM, (f)OpMHpyK)maHCH B KHUieHHHKe MOKpe- 
uob He paHee neM nepe3 1 cyT nocjie KpoBOCocaHHH, He MOxeT cjiyxHTb npen^T- 
CTBHeM ZUIfl HH(|)HUHpOBaHHH HaceKOMbIX. 

HacTonman padoTa HMeeT nejibio MaKCHMajibHO nozzpodHO onncaTb TOHKyio 
opraHH3auHio h cnocoG (J)opMHpOBaHHH 11 Mb KHineHHHKe MOKpeuoB Ha npn- 
Mepe uiHpOKO pacnpocTpaHeHHoro b CeBepo-3anazzHOM peraoHe Pocchh bu¬ 
zz a Culicoides punctatus (Mg.). 


MATEPMAJI H METO/JUKA 

MaTepHajioM zzjih pa6o™ nocjiy>KHJiH caMKH C. punctatus , KOTOpbix coGnpajin 
c okoh kopobhhkob b CedexcKOM p-He IIckobckoh o6ji. Jinn onbiTOB ot6h- 
pajiH 3pejibix rojioziHbix caMOK, KOTOpbix OTjiMHajin no nycTOMy KHineHHHKy h 
npucyTCTBHK) xapaKTepHoro TeMHoro nnnvieHTa b o6jiac™ GpiouiKa. OrobpaH- 
HblX HaceKOMbIX OZIHOKpaTHO KOPMMJIM Ha JHOZIHX ZZO nOJIHOrO paCTH^KeHMH KH- 

uieHHHKa, a 3aTeM cozzepxajin b jiadopaTopnM npn TeMnepaType 18—20° c nozz- 
KopMKOH caxapHbiM cnponoM. MaTepnaji (^HKcnpoBajm ozzHOBpeMeHHO nnn CBe- 
tobom h ajieKTpoHHOM MMKpocKonMM b TeneHHe nepBbix CyTOK Hepe3 15 MHH, 
1, 3, 6 h 24 h nocjie KpoBOCocaHnn, a zzajiee nepe3 Kaxczibie 12 h zzo 4.5 cyT 

BKJHOHHTejIbHO. 

JXj Ifl CBeTOBOM MHKpOCKOnMH B KaHeCTBe (j3HKCaTOpa npHMeHHJIH CnHpT— 
4)opMajiHH—yKcycHyio KHCJiOTy b cooTHomeHMH 9:3: 1. llapa(J)HHOBbie cpe3bi 
OKpauiMBajiH reMaTOKCHjiMHOM—303 hhom, a TaKxce npoBoziHJiH peaKUHK) LUHK 
ZZJIH BbIHBJieHHH yrJieBOZZHbIX KOMnOHeHTOB. j\j\n 3JieKTpOHHOM MHKpOCKOnHH 
MaTepnaji (JzHKcnpoBajiH b 2.5 %-hom pacTBope niyTapajibzzerHzza Ha 0.1 M (J>oc- 
(JzaTHOM 6y4>epe (pH 7.4) c nocjiezzyioiizeM zzo^HKcauHen b 1 %-hom pacTBope 
OsCL Ha tom xe Gyzjzepe. OdbeKTbi 3ajiHBajiH b CMecb cmoji onoH 812. npHro- 
TOBjieHHbie no CTaHzzapTHon MeTozznKe TOHKne cpe3bi npocMaTpHBajiH b 3JieK- 
TpOHHOM MHKpocKone TESLA BS-500 hjih LEO-900. 


PE3YJIbTATbI 

KaK noKa3aji Ham onbiT, nepeBapHBaHHe nopuHH kpobh caMKaMH C. puncta¬ 
tus HanHHaeTCH cpa3y nocjie KpoBOCocaHHH h 3aBepinaeTCH He paHee, neM nepe3 
3—3.5 cyT. Bee 3to BpeMH norjiomeHHan KpoBb HaxozzHTcn b 3azzHeM OTzzejie 
CpeZZHeH KHUIKH, KOTOpblH nOCJie nHTaHHH 3HaHHTeJIbHO yBejIHHHBaeTCH b o6be- 
Me, a BbiCTHJiaiomHe ero snHTejmajibHbie kjictkh ynjiomaiOTCH. Ha paHHHx 3Ta- 
nax nHmeBapeHHH kjictkh HenocpezzcTBeHHO KOHTaKTupyiOT c KHineHHbiM co- 
ZiepxHMbiM nocpezzcTBOM peryjinpHbix mhkpobopchhok, noKpbiBaioiizHx hx ann- 
KajibHyio noBepxHOCTb. B TeneHHe nepBbix nacoB nocjie nuTaHHH b uHTonjia3Me 
KjieTOK He BbiHBJineTCH HHKaKHx ceKpeTopHbix rpaHyji, a ocHOBHyio Maccy Kjie- 
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TOHHbIX BKJIIOHeHHH COCTaBJIHIOT BaKyOJIH H KOHKpeiJHH. YlpU 3T0M y BCeX KJie- 
tok HMeioTCH aKTHBHoe KpynHoe flapbiuiKO h pa3BHTbie opraHowabi cHHTe3a: 
uiepoxoBaTbiH 3Hjionjia3MaTHHecKHH peTMKyjiyM ( iasp) h annapaT rojibaxcn (no a- 
po6Hee cm.: Ohjimmohobb, 2004, b nenaTM). 

B HarneM onbiTe MaTepnaji nM BnepBbie o6HapyxceH b KHiueHHHKe MOKpeuoB 
nepe3 1 cyT nocjie KpoBOCocaHHH. Ananm cBeTOonTHHecKHX npenapaTOB noKa- 
3aji, hto b 3tot nepnoa nM yx<e HMeeT pa3Hyio CTeneHb pa3BHTHH b pa3Hbix 
ynacTKax y oaHoro n Toro x<e xaiBoraoro. OjiHaKO Be3jie OHa BnjiOTHyio npnMbi- 
KaeT k annKa^bHon noBepxHOCTH kjictok, npeBocxo/iH BbicoTy mmkpobopchhok 
He 6ojiee neM B£Boe, Tax hto ee MaKCHMajibHau TOJiuiMHa He npeBbiuiaeT 2— 
2.5 mkm. CpaBHHBan yjibTpacTpyKTypy FIM b pa3Hbix ynacTKax, moxcho npejiCTa- 
BHTb HanajibHbie CTaaHH ee (J)opMHpoBaHHH (pne. 1, 1 — 3 . cm. bkji.). Flo Been 
nOBepXHOCTH MMKPOBOPCHHOK npOHCXOJIHT OTJieJieHHe MeJTKHX CTpyKTyp Henpa- 
BHJIbHOH BbITHHyTOH (|)OpMbI. B 60JIbll[HHCTBe CBOCM OHM BbirJIflJUIT KaK HepaB- 
HOMepHO pa3,ayTbie KopoTKHe Tpy6KH. Hx o6ojiOHKa tojilumhoh nopujiKa 3 hm 
COCTOHT H3 MaTepHaJia, OTJIHHHOTO OT nJia3MaTHHeCKOH MeM6paHbI MHKpOBOpCH- 
hok (oTcyTCTByeT xapaKTepHan TpexcjiOHHOQTb). CBeTjioe BHyTpeHHee npocTpaH- 
ctbo He npeBbiuiaeT 30 hm b xwaMeTpe. CHanajia Tpy6naTbie CTpyKTypbi 3anoji- 
HHIOT npOMexeyTKH MQ^KJiy MHKpOBOpCHHKaMM. Ha 60Jiee npOABIIHyTOH CTa/lHH 
ohm o6pa3yiOT He6ojibiune CKonjieHHH b BHjie cBeTjibix oOjiauKOB b nojiocTH 
kmiukh HenocpeacTBeHHO Haa cjioeM mhkpobopcmhok. Ha nepBbix nopax o6jian- 
kh pa3po3HeHbi, a 3aTeM cjiHBaioTCH jipyr c jipyroM, ^opMnpyu cnjiouiHOH cjioh 
Mexcay snuTejineM n KpoBbio (pnc. 1, 7). fljin y^o6cTBa H3JioxceHHH coBOKyn- 
HocTb onncaHHbix Tpy6oneK o6o3HauHM KaK CTpyKTypHbin KOMnoHeHT 6yaymen 
o6ojiohkh — ck (pnc. 1, 2 ). 

HHTepecHO OTMeTHTb, hto cjioh Tpy6naTbix CTpyKTyp Bceraa coxpaHneT CBeT- 
Jibin (J)oh h He CMeuiHBaeTCH c OKpyxcaiomen KpoBbio. B to xce BpeMB b Hero 
jierKO npoHHKaeT aMopc})HbiH MaTepnaji cpe^Hen 3JieKTpoHHOH rniOTHOcra, ko- 
Topbin npeacTaBJiueT co6oh eme ojihh ™n ceKpeTa, npoH3BOAHMoro KJieTKaMH 
b 3tot nepnoa. Amop^hhh MaTepnaji nM OTjiHHaeTcu MeHbinen njiOTHOCTbio, 
HeM Te KOMnOHeHTbl KpOBH, KOTOpbie npHMbIKaiOT K OnUTeJIHaJIbHOH BbICTHJIKe. 
nO-BH/IHMOMy, OH BblJieJIXeTCH nO Been 60 K 0 B 0 H nOBepXHOCTH MMKPOBOPCHHOK, 
TaK KaK Ha cpe3ax ohm ucjihkom noKpbiTbi tohkhm cjioeM 3Toro MaTepnajia. 
Ha BepxyuiKax mmkpobopchhok aMopcJ)HbiH mbtphkc CKanjiMBaeTCH b 6o;iee 
3aMeTHbix KOJiMHecTBax h He6ojibuiMMM (J)parMeHTaMM OTnejiueTCH b noJiocTb 
KMIUKH (pnc. 1, 3 ). 

HauMHau c 3Toro cpoKa h no KOHua nniueBapeHMu b anHKajibHOH 30He 
kjictok b 3aMeTHOM KOJiMHecTBe nouBJiHiOTCH njiOTHbie ceKpeTopHbie bkjhohc- 
hhh (pnc. 1, 2 ). 3to Kpynibie orpaHHneHHbie MeM6paHOM rpaHyjibi anaMeT- 
poM okojio 0.2 mkm, KOTOpbie o6pa3yiOTCH b o6;iacTH annapaTa Tojibaxcn h mht- 
pMpyiOT k anMKa^bHOH noBepxHOCTM kjictok, rae, Bepourao, BbmejnnoTCfl b no- 

JIOCTb KMIUKH. 

Mepe3 1.5—2 cyT noc^e nMTaHMH BMecTe c yBejiHHeHHeM o6i>eMa nM nponc- 
xojiht ee yn^OTHeHMe, npHneM jxoim aMopcjjHoro KOMnoHema pacTeT. nepBO- 
Hana^bHO pa3po3HeHHbie BKpanjieHHH cjiMBaiOTcn c HOBbiMM nopunuMH MaTepn- 
ajia h o6pa3yiOT pa3JiHHHbie no (J)opMe m tojiuimhc npocjiOMKH b cocTaBe CTpyK¬ 
Typ ho ro KOMnoHeHTa o6ojiohkm (pnc. 2, 7). TpyOnaTbie CTpyKTypbi HecKOJibKO 
yn^omaiOTCH, ho coxpaHHiOT 6ecnopuaoHHyio opneHTauHio, CBeTjibix npoMexcyT- 
kob Mexcay hmmm CTaHOBHTCH MeHbiue. 

Mepe3 2.5 cyT noc^e KpoBOcocaHHH nM MecraMH aocTnraeT yxce CBoen MaK- 
CHMajibHOH TOJiuiHHbi (5—6 mkm). OHa no-npexcHeMy BnjiOTHyio npnMbiKaeT 
k cjioio onHTe^na^bHbix kjictok. 3a Hen cjieayeT cjioh reMaTHHOBbix 3epeH h 6o- 
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Phc. 1. HanajibHbie STaribi (jnopMHpOBaHHH nepHTpO(J)HHecKOM MeMbpaHbi Culicoides punctatus. 

/ — yjibTpacTpyKTypa KnuieHHoro 3nnTe;infl wepe3 1.5 cyT nocjie KpoBococaHna; 2 — ariHKaJibHaa MacTb kjictok ne- 
pe3 1 cyT nocjie KpoBococaHna; 3 — to xce, Mepe3 2.5 cyT nocjie KpOBococaHna. qk — aMOp(J)HbiH KOMnoHeHT FIM, 
6m — 6a3a^bHaa MeMbpaHa, k — KpoBb b npocBeie khiukh, m — mhtoxohapha, ms — mhkpobopchhkh; hm — ne- 
pHTpcxJmwecKafl MeMbpaHa, ce — ceKpeiopHbie rpaHyjibi, ck — cTpyKTypHbiw KOMnoHem flM, iusp — wepoxoBa- 
TbiH 3RUoruia3MaTHMecKHH peTHKyjiyM, a — aiipo kjtctkh. 

Fig. 1 Beginning stages of the peritrophic membrane formation in Culicoides punctatus. 





Phc. I (npodo/iwenue). 
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Phc. 2. nepHTpo(J>MHecKafl MeM6paHa Culicoides punctatus b kohuc nHmeBapeHHH. 

/ — o6luhh bh,h KMiiieHHoro 3nnTejinfl Hepe3 2 cyr nocjie KpoBococaHMH; 2 — bhcliihhh cjioh FIM Ha rpaHHiie 
c KpoBbK) (2.5 cyT nocjie KpoBococaHwa); 3 — ceKpeuna 4>H6pnjuiHpHoro KOMnoHeHTa FIM Hepe3 3 cyT nocne Kpo- 
BOCOCaHHH. A — JlHnH^Hafl rpaHyJia, M(j) — MHKpO(t)H6pHJIJIbl, (pK — 4)H6pHJUlHpHblH KOMnOHeHT IIM. OdajlBHbie 

0603HaHeHHH, KaK Ha pHC. F 

Fig. 2. The peritrophic membrane of Culicoides punctatus in the end of feeding. 



Pwc. 2 (npodo/iJtcenue). 





Jiee uempajibHO — CKonjieHne umaKTHbix sphtpouhtob. Ochobhyio Maccy kh- 
uieHHoro coziepxcHMoro b oto BpeMH cocTaBJineT reMOJiH3HpoBaHHan KpoBb 
c BKpanjieHHeM reMaTHHOBbix 3epeH no BceMy o6T>eMy. UJhpokhh nepn^epHne- 
CKHH CJIOH COZiepXCHMOrO KHI1IKH OTJIHHaeT 60 Jiee HHTeHCHBHaH IUHK-peaKUHH. 
3tot cjtoh HMeeT H3pe3aHHbiH BHyTpeHHHH Kpan h no TOJimHHe cymecTBeHHO 
npeBbiinaeT nepHTpocjjHHecKyio oGojiOHKy. CaMa oGojiOHKa Taoce HMeeT HepoB- 
hhh BHyTpeHHHH KpaH, ot Hee otzicjihiotch HeGojibiune 4>parMeHTbi, jiexamne 
B nOJTOCTH KHI1IKH. BHyTpeHHHH nOBepXHOCTb nepHTpo4)HHeCKOH oGojiohkh, 
npHMbiKaiomaH k nnmeBbiM MaccaM, MecTaMH coziepxHT Gojibiuoe hhcjio Bce- 
bo3moxch bix BaKyojien. Hepejuco b hhx moxcho BnzieTb ueHTpajibHbiH (jjparMeHT 
noBbiineHHOH ojicktpohhoh njioTHOCTH. B npoMexcyTKe Mengiy BaKyojiHMH He- 
pezucH He6ojibiiiHe CTonKH mhkpo4)h6phjui, KOTopbie HHKorzia He o6pa3yioT ezr h- 
hoto cjtoh, a BCTpenaiOTCH (J)parMeHTapHO (pnc. 2, 2). 

Mepe3 3 cyT nocjre nHTaHHH nacTb caMOK hmcjth nycTOH KHiueHHHK c OTziejib- 
HbiMH CKonjreHHHMH reMaTHHa. OziHaKO y GojibiiiHHCTBa ocoGen b otot nepnozi 
b coziepxcHMOM cpeziHen khiukh eme npncyTCTByiOT octbtkh nnmeBoro MaTepn- 
ajra b BHzie tomotchhoh ueHTpajibHOH Maccbi h He6ojTbuioro nepH(|)epHHecKoro 
CJTOH UeJTbIX 3pHTp0U,HT0B. TIM MCCTBMH OTZieJIHCTCH OT OnHTeJTHaJIbHOH Bbl- 
CTHJTKH, o6pa3yn 3KT0nepHTp0(f)HHeCK0e npOCTpaHCTBO. y HeCKOJTbKHX caMOK ne- 
pe3 3.5 cyT nocjre nHTaHHH b uempe khihchhoh nojrocTH mohcho 6buro Ha6jno- 
ZiaTb nnmeBOH komok, OKpyxeHHbiH cnjromHbiM cjroeM FIM. Ilpn otom caMa 
MeM6paHa HMejra HepoBHbie onepTaHHH. Ee HapyxcHbiH Kpaii coziepncaji Bbipoc- 
Tbi, HanpaBjreHHbie b CTopoHy onHTejinajibHbix kjtctok, a Ha noBepxHOCTH caMHx 
KjreTOK 6biJTH 3aMeTHbi (jjparMeHTbi HOBbix cjroeB nepnTpocjjHHecKOH oGojtohkh. 

Ilpn aHajTH3e ojreKTpoHHOMHKpocKonHHecKHx npenapaTOB y Bcex caMOK oto- 
ro cpoKa Ha noBepxHOCTH mhkpobopchhok Gburo OTMeneHo OTzrejreHHe oneHb 
tohkhx ({thGphjtjt, HepeziyioiuHxcH c MejTKHMH rpaHyjraMH cpezmen ojicktpohhoh 
njroTHOCTH. riocKOJTbKy yKa3aHHbie rpaHyjTbi BCTpenajincb TOJTbKO b oGjrac™, 
npHMbiKaiomeH k mhkpobopchhkbm kjtctok, a (jjHGpHJUibi npocTHpajrncb b no- 
JTOCTb KHT1TKH, MO)KHO GbIJTO npeZUTOJIOXCHTb, HTO MCJTKHe TpaHyJTbl HBJTHIOTCH 
npezunecTBeHHHKaMH (JdhGphjiji. riocjieziHHe b coBOKynHOCTH o6o3HaneHbi b ziaH- 
HOH paGOTe KaK (j)H6pHJIJIHpHbIH KOMnOHCHT HM. B 3HaHHTeJTbHOH CTeneHH 
3T0T KOMnOHCHT HanOMHHaeT TJTHKOKaJTHKC, npHCyiHHH OnHTejTHaJTbHbIM KJTeT- 
KaM, ozmaKO b OTJTHHHe ot nocjieziHero o6pa3yeT ziocTaTOHHO yziajieHHbie ot KJie- 
tok thxch, HanpaBjreHHbie b nojrocTb khiukh (pnc. 2, 3). 

Hepe3 4.5 cyT nocjre KpoBococaHHH nojrocTb khiukh y Bcex HCCJieziOBaHHbix 
caMOK Gbura CBoGoziHa ot coziepxcHMoro h KaKHx-jrnGo cjiezroB JIM. Hchc3jth h 
CK onjreHHH reMaTHHOBbix 3epeH. Mhkpobopchhkh b onmejinn rojrozxHbix caMOK 
nOKpbITbl TOHKHM CJTOeM TJTHKOKaJTHKCa H OTZieJTHlOT OT CeGn HeGoJTbTlIHe BC3H- 
Kyjibi zinaMeTpoM nopnziKa 50 hm, KOTopbie moxcho oGHapyxcHTb TOJTbKO b pano- 
He meTOHHOH KaeMKH. 


OBCY^ZIEHME 

KaK noKa3ajiH pe3yjibTaTbi HacTonmero nccjiezioBaHHH, (JjopMHpoBaHHe nM 
b KHineHHHKe C punctatus npeziCTaBJineT coGoh zuiHTejibHbiH npouecc, oxBaTbi- 
BaioiHHH Gojibinyio nacTb unKJia nniueBapeHHH. 3tot npouecc BKjnonaeT ceKpe- 
uhio onHTejiHajibHbiMH KjieTKaMH no KpanHen Mepe Tpex KOMnoHeHTOB, bhzih- 
MbTX B OJieKTpOHHblH MHKpOCKOn. CHaHaJia Ha nOBepXHOCTH OnHTeJTHaJIbHOH 
BbTCTHJTKH nOHBJTHeTCH TOHKHH CJTOH CTpyKTypHOTO KOMnOHCHTa, KOTOpblH CO- 
ctoht H3 MHOHcecTBa mcjtkhx TpyGnaTbix o6pa30BaHHH. 3aTeM k HeMy zioGaBjin- 
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eTCH aMop(j)HbiH MaTpwKC h b caMOM KOHue UHKna nnmeBapeHHH — (|)h6phji- 
JlflpHblH KOMnOHeHT. 

npwBe^eHHbie jjaHHbie He corjiacyiOTCH c MaTepnajiaMH yjrbTpacTpyKTypHoro 
HCCjieziOBaHHH khiiikh y C. pulicaris (HanKa, 1983). IlepHTpo(j)HHecKafl MeMbpa- 
Ha C. pulicaris onncaHa aBTopoM, KaK njiOTHoe roMoreHHoe o6pa30BaHHe toji- 
iuhhoh 0.5 mkm, KOTopoe noKpbiBaeT KHiueHHbiH anHTejiHH nepe3 1 cyT nocne 
KpoBococaHHH. Ecjih Hcxo^HTb H3 jiaHHbix HacTonmen pa6o™, b 3tot nepHO# 
(J>opMHpoBaHHe IIM TOjibKO Ha^HHaeTCH, a ee KOHenHan TOJimHHa cooTBeTCTBy- 
eT y MOKpeuoB 6 mkm. Taxan TOJimHHa xapaKTepHa jxim IIM I ™na (PM I) (Pe¬ 
ters, 1969; Lehane, 1997). 

C ^pyroH CTopoHbi, HauiH jiaHHbie OTHOCHTejibHO CKopoe™ o6pa30BaHHH 
IIM MOKpeuoB coBna^aiOT c pe3yjibTaTaMH OKcnepHMeHTajibHOH paboTbi, Bbi- 
nojiHeHHOH Ha C. nubeculosus (Sieburth et al., 1991). B otom OTHOiueHHH MOKpe- 
Ubi bjiHxce Bcero k MOCKHTaM, y KOTopbix Becb nponecc 3aHHMaeT 2—3 cyr (Ge- 
metchu, 1974; Blackburn et al., 1988). 

AHajiH3 75 bh^ob HaceKOMbix H3 pa3Hbix oTp^moB no3BOJiHji IleTepcy c/iejiaTb 
BbIBO£ O TOM, HTO MX IIM HMeeT B CBOCM COCTaBe J \Ba 06fl3aTeJIbHbIX KOMnOHeH- 

Ta: MHKpocJ)H6pHJuibi h aMopc})HbiH MaTpHKC (Peters, 1969). THCTOXHMHHecKHe 
HcejieaoBaHHH, a TaKxe yjibTpacTpyKTypHoe cxo^ctbo FfM c 3H#0KyTHKyji0H 
HaceKOMbix n03B0JIHJI0 npezmO^OXHTb, HTO MHKpO(j)H6pHJUIbI HMeiOT B CBOeH 

ocHOBe xhthh (Mercer, Day, 1952; Peters, 1969). Ilo3flHee 3to nojioxeHHe 6bi- 
jio noaTBepxmeHO bjiarojiapH npHMeHeHHio HMMyHOUHTOXMMHH (Peters, Latka, 
1986; Nagel, Peters, 1991). I~[oKa3aHO, hto xhthh bxojiht b cocTaB ojieKTpoHHO- 
CBeTjioH uacTH IIM h HBjineTCH ochoboh ee npoHHOCTH, a MaTepnaji ojieKTpoH- 
HonjiOTHoro aMopcjmoro MaTpHKca coctoht npeHMymecTBeHHO H3 npoTeoniHKa- 
hob, KOTopbie nrpaiOT pojib opraHH3yiomero Hanajia h obte^HHHiOT (fmbpHJuibi 
b e^HHyio CTpyKTypy (Mercer, Day, 1952; Zimmerman, Peters, 1987; Nagel, 
Peters, 1991). 

B cjiynae C. punctatus hh3koh 3jicktpohhoh njiOTHOCTbio o6jia^aeT CTpyKTyp- 
HblH KOMnOHeHT FfM, KOTOpblH ^OnOJIHHCTCH 60 Jiee njIOTHbIM aMOp(})HbIM MaT- 
Phkcom. CpaBHeHHe pa3Hbix CTa/iHH nnmeBapeHHH C. punctatus no3BOJineT 3a- 
KJIIOHHTb, HTO pe3yjIbTaTOM B3aHMO£CHCTBHH 3THX £ByX KOMnOHCHTOB HBJIHCT- 
ch nocTeneHHoe H3MeHeHne CTpyKTypbi MeMbpaHbi, TaK hto co BpeMeHeM OHa 
ynjIOTHHeTCH H CTaHOBHTCfl MHOTOCJIOHHOH. npH 3T0M aMOp(J)HbIH MaTpHKC, 
npoHHKan BHyTpb CTpyKTypHoro KOMnoHeHTa, o6pa3yeT b ero cocTaBe KaK caMO- 
CTOHTejibHbie cjioh, TaK h Hebojibmne c})parMeHTbi. TaKHM o6pa30M, ocHOBHbie 
KOMnoHeHTbi nepHTpo(j)HHecKOH o6ojiohkh MOKpenoB Te >Ke, hto h y zipyrax Ha¬ 
ceKOMbix. HencHO ynacTne b CTpoHTejibCTBe IIM (JmbpHJuiHpHoro KOMnoHema, 
ceKpenHH KOToporo 6biJia OTMeneHa b caMOM KOHire nnmeBapeHHH. Bjihhhhc ero 
MaTepnajia Ha H3MeHeHne CTpyKTypbi 11M ocTanocb HencHbiM h TpebyeT naiib- 
HenmHx HCCJieaoBaHHH. 

Bee KOMnoHeHTbi h hx CTpyKTypHbie e^HHHUbi b IIM MOKpenoB opneHTHpo- 
BaHbl npOH3BOJIbHO. 3t0 HCKJHOHaeT H^eio O B03M0)KH0H pOJIH MHKpOBOpCHHOK 
b KanecTBe mabjiOHa nun nocTpoeHHH IIM HaceKOMbix (Peters et al., 1979). Cko- 
pee moxcho roBopHTb o tom, hto 3Ty pojib b KaKOH-TO CTeneHH BbinojiHneT 
KHiueHHoe co^epxHMoe. TaK, Ha rpaHnne c KpoBbio B03HHKaiOT 6ojiee cjiox- 
Hbie CTpyKTypbi, KOTOpbie COCTaBJIHIOT CaMblH BHyTpeHHHH CJIOH IIM. M TOJIbKO 
b 3tom cjioe MecTaMH OTMenajiocb o6pa30BaHne juihhhhx cranoK mhkpo(|)h6- 
Phjiji. B jiHTepaType BbiCKa3biBajioeb npejinojioxceHHe o tom, hto KHmenHoe co- 
jiepxcHMoe MOxceT npeTeHjiOBaTb Ha pojib opraHH3yK)mero Hanajia b nponecce 
C03peBaHHH IIM b KHmeHHHKe KOMapoB (Perrone, Spielman, 1988). B tom cjiy- 
nae, Korjia b OKcnepHMeHTe IIM 6biJia CHHTe3npoBaHa KOMapaMH b OTcyTCTBHH 
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KpoBHHoro nHTaHHfl, ee cipyKTypa OTJiHHajiacb ot o6biHHOH MeM6paHbi h no 
njioTHoc™, n no cjio^khocth opraHH3au,HH (Billingsley, Rudin, 1992). 

CjieayeT OTMeTHTb, hto Bee KOMnoHembi FIM C. punctatus CHHTe3HpyiOTCfl 

KJieTKaMH KHUieHHOrO OnHTeJIHH BHe CBH3H C KaKHMH-Jin6o BHyTpMKJieTOHHbIMH 
rpaHyjiaMH, a nx OTjtejieHHe Ha6jnoaaeTCH no Been noBepxHoc™ annKajibHon 
MeM6paHbi KJieTOK. Flpexcae Bcero, oto KacaeTcn CTpyKTypHoro KOMnoHema ne- 
pnipo(J)HHecKOH o6ojiohkh, (J)opMHpoBaHne KOToporo Ha6jnoAajiocb y C. puncta¬ 
tus KaK Ha noBepxHoc™ mhkpobopchhok, TaK n b npoMe^KyTKax Me>K,ay hhmh. 
AMOp(J)HbIM H (J)n6pHJIJlHpHbIH KOMnOHeHTbl MCM6paHbI BbIBOJtflTCfl H3 KJieTOK 
no Been noBepxHocra mhkpobopchhok, ho, BepoHTHO, hx MaTepnaji cnoco- 
6eH KOHueHTpnpoBaTbCH Ha BepxyuiKax mhkpobopchhok, OTKyzta oh OTjtejiaeTca 
B nOJIOCTb KH1HKH. 

Hto xce KacaeTCH ceKpeiopHbix bkjhohchhh, Ha6jno,ztaeMbix b annKajibHon 30 - 
He onHTejinajibHbix kjictok Ha npoTHxceHHH 6ojibiueH nac™ uHKJia nnineBape- 
hhh (OnjiHMOHOBa, 2004), to 6oJiee BepoHTHO npejmojio^KHTb, hto ohh cojtep- 
>KaT b CBoeM cocTaBe nnmeBapHTejibHbie (JjepMeHTbi. Ejih3khh hm no njioTHoc™ 
aMop(J)HbiH MaTpHKc FIM, KaK y>Ke 6biJio CKa3aH0, BbiAejmeTCH no Been noBepx- 
hocth mhkpobopchhok 6e30TH0CHTejibH0 k npHcyTCTBHio anHKajibHbix rpaHyji 
b ziaHHOM MecTe. KocBeHHbiM CBHaeTejibCTBOM b nojib3y TaKoro npejinojio^KeHHH 
MOxceT TaKxce cjiyxcHTb to o6cTOHTejibCTBo, hto cxoaHbie no pa3Mepy h njiOT- 
hocth ceKpeTopHbie rpaHyjibi b KHmenHHKe KOMapa Aedes aegypti jx aiOT noJio:>KH- 
TejibHyio peaKUHio Ha TpnncHH npn Hcnojib30BaHHH MeTojta HMMyHOUHTOXH- 
mhh (Graf et al., 1986). 

TaKHM o6pa30M, y nccjieaoBaHHoro Bnaa MOKpeuoB chhtc3 FIM He conpo- 
BoxcjiaeTCH KanecTBeHHbiMH npeo6pa30BaHHHMH BHyTpeHHen CTpyKTypbi kjictok. 
3to cnpaBejuiHBO h b oTHomeHHH apyrnx npejtCTaBHTejien KpoBococymnx Ne- 
matocera: KOMapoB (Bertram, Bird, 1961; Houk et al., 1979; Perrone, Spielman, 
1988), mockhtob (Gemetchu, 1974; Blackburn et al., 1988) h MoineK (Reid, 
Lehane, 1984). ,ZI,e3HHTerpauHfl cranoK h 3aBHTKOB ui3p , Ha6jnoaaeMan y mho- 
thx kpobococob b Hanajie UHKJia nnmeBapeHHH (Billingsley, 1990), oTMeneHa h 
y MOKpeuoB (OnjiHMOHOBa, 2004). OjmaKo OHa He HMeeT HenocpeacTBeHHoro 
oraomeHHH k CHHTe3y IIM, nocKOJibKy nponcxojtHT h y 6jiox, y Korapbix FIM 
BOo6me He (JiopMHpyeTcn (OnjiHMOHOBa, 1989). 

Y MOKpeuoB oneHb no3£Ho o6pa3yeTcn 3KTonepHTpo(J)HnecKoe npocTpaHCT- 
bo. TojibKo nepe3 3 cyT nocjie KpoBococaHHH MOKpeuoB cojtep^KHMoe KHiueHHH- 
Ka OKpyxceHO cnjiomHbiM cJioeM FIM, a Mexcay Hen h onmejineM HMeeT MecTO 
3aMeTHbiH npoMexcyTOK. Eojibman nacTb UHKJia nnmeBapeHHH FIM HaxoaHTCH 
B TeCHOM KOHTaKTe C OnHTeJIHaJlbHOH BbICTHJIKOH KHLUKH. B 3THX yCJIOBHHX TH- 
noTe3a o pa3rpaHHneHHH 3TanoB nnmeBapeHHH HaceKOMbix, 6jiaroaapn kohuch- 
TpauHH pa3Hbix (JjepMeHTHbix CHCTeM b 3kto- h 3H,aonepHTpo(j)HHecKOM npo- 
CTpaHCTBe (Terra et al., 1979; Terra, Ferreira, 1981), Beponrao, He pa6oTaeT, a 
OCHOBHOH (JjyHKUHeH FIM, nO-BHAHMOMy, MOXCeT 6bITb 3antHTHaH. 

B 3aKjiK)HeHHe otmcthm, hto FIM C. punctatus jtaxce b c(J)opMHpoBaHHOM 
coctohhhh He HMeeT neTKHx rpaHHu, a o6HapyxceHHbie b ee HapyxcHOH nac™ 
CTonKH MHKpo(J)H6pHJUi He o6pa3yiOT cnjioniHoro cjioh, KaK 3to HMeeT MecTO 
y mhothx jtpyrnx HaceKOMbix (Lehane, 1997). B cbh3h c 3thm moxcho npejmo- 
jioxcHTb, hto OHa npejtcTaBJineT co6oh nojiyxcHjtKyio rejieo6pa3Hyio CTpyKTypy, 
H3MeHHHByK) no (J)OpMe H TOJlLLtHHe B 3aBHCHMOCTH OT yCJIOBHH, B KOTOpbIX 
npoHexojtHT ee (JjopMHpoBaHne b KaxcaoM kohkpcthom ynacTKe KHineHHHKa. 
no,zto6Horo pojta BHeKHineHHbie o6pa30BaHHH MoryT npeacTaBJiHTb co6oh npo- 
MexcyTOHHyio CTpyKTypy Me^Kjty thhhhhoh FIM h rjiHKOKajiHKCOM. TaKOH ran 
FIM 6ojiee Bcero HanoMHHaeT MyK03Hbin cjioh b KHineHHHKe MJieKonHTaio- 
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UIHX, C KOTOpbIM HeOJXHOKpaTHO CpaBHHBajIH B JIHTepaType nM HaceKOMbIX 

(Lehane, 1997). 

Abtop Bbipa^KaeT cboio npH3HaTe/ibHOCTb H. K. BpoztCKon 3a noMouib b c6o- 
pe MaTepwajia h nocrraHOBKe onbua. 
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CaHKT-rieTep6ypr 


THE FORMATION OF THE PERITROPHIC MEMBRANE IN THE GUT 
OF CULICOIDES PUNCTATUS (DIPTERA: CERATOPOGONIDAE) 

S. A. Filimonova 

Key words : peritrophic membrane, biting midge, Culicoides punctatus. 

SUMMARY 

Using light and electron microscopy, the structure of the peritrophic membrane (PM) 
was studied in females of the biting midge Culicoides punctatus (Mg.) during the process 
of blood meal digestion. The PM formation occurs in the posterior part of midgut and lasts 
during the most time of the digestive cycle. The PM precursors are probably not associated 
with any intracellular granules. The PM consists of two main components: light structural 
component and dark amorphous matrix, both of which are directly released from the entire 
microvillar surface. The aggregation of secreted components takes place in the gut lumen to 
form gel-like multilayered PM up to 6 pm thickness with bundles of microfibrills situated 
in the PM surface facing the lumen. Similarities and differences of the PM formation 
in most groups of blood-sucking insects are discussed. 
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